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In their Target Article, Davis and Arnocky (2020) suggest 
that evolutionary theories of mate preferences can contrib-
ute to our understanding of why appearance-enhancement 
behaviors are seemingly ubiquitous. We support their argu-
ment that an interdisciplinary approach, in which evolution-
ary and other perspectives are fully integrated, will give us a 
more complete understanding of appearance-enhancement 
behaviors. We also agree that evolutionary theories of mate 
preferences have the potential to provide new insights into 
why such behaviors are so common. Here, we use the litera-
ture on women’s facial attractiveness to highlight an impor-
tant limitation of this argument: uncertainty about precisely 
what is signalled by physical attractiveness.
Davis and Arnocky (2020) suggest that women employ 
behaviors such as the use of cosmetics to enhance attrac-
tive facial characteristics (e.g., Russell, 2010). They suggest 
women engage in such behaviors primarily to increase their 
attractiveness to potential mates and romantic partners. Davis 
and Arnocky also argue that, in doing so, women exaggerate 
facial characteristics that have been shaped by sexual selec-
tion to advertise aspects of their underlying physical condi-
tion (Batres et al., 2019; Jones & Kramer, 2015).
Davis and Arnocky’s (2020) argument complements and 
builds on influential evolutionary theories of facial attractive-
ness. However, it also raises the question of what specific 
aspects of women’s underlying physical condition are sig-
nalled by attractive facial characteristics. This issue bears 
directly on Davis and Arnocky’s proposal that evolutionary 
theories of mate preferences can offer new insight into why 
appearance-enhancement behaviors are so common (i.e., that 
these theories can offer new insight into ultimate explana-
tions for such behaviors). With this point in mind, we dis-
cuss four aspects of underlying physical condition typically 
emphasized and considered by evolutionary theories of facial 
attractiveness.
Our discussion highlights the inconsistent results that 
are typical of work on putative correlations between facial 
attractiveness and women’s physical condition. Although we 
focus on women’s facial attractiveness in our Commentary, 
we note here that a similar problem (inconsistent results for 
associations between attractiveness and physical condition) is 
also evident in the literature on women’s body attractiveness 
(Bleske-Rechek et al., 2011; Grillot et al., 2014; Jasieńska 
et al., 2004; Jones et al., 2018) and in work on men’s physical 
attractiveness (reviewed in Jones et al., 2019).
Susceptibility to Infectious Illnesses
Susceptibility to infectious illnesses is perhaps the underly-
ing aspect of physical condition most commonly assumed to 
be signalled by women’s facial attractiveness (Little et al., 
2011; Thornhill & Gangestad, 1999). While robust corre-
lations between facial attractiveness and measures of sus-
ceptibility to infectious illnesses are arguably a very strong 
prediction of sexual selection theory, we agree with Davis 
and Arnocky’s (2020) stated view that evidence for such cor-
relations in young adult women is equivocal.
Several studies of women’s facial attractiveness have 
reported that women with more attractive faces report fewer 
past health problems (Gray & Boothroyd, 2012; Hume & 
Montgomerie, 2001; Shackelford & Larsen, 1999) or that 
attractive facial characteristics, such as prototypicality, are 
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related to self-reported health (Jones, 2018; Rhodes et al., 
2001). However, these findings have not been replicated in 
other studies, many of which tested considerably larger sam-
ples than the studies described above (e.g., Cai et al., 2019; 
Kalick et al., 1998; Thornhill & Gangestad, 2006). Simi-
larly, although one study (Rantala et al., 2013) reported that 
women with relatively unattractive faces had higher cortisol 
(a potential marker of immunosuppression), subsequent stud-
ies did not replicate this finding (Gonzalez-Santoyo et al., 
2015; Han et al., 2016). Studies that assessed measures of 
immune function also found little compelling evidence that 
immunocompetence and women’s facial attractiveness were 
significantly correlated (Cai et al., 2019; Foo et al., 2017).
While it would be premature to conclude susceptibility 
to infectious illnesses and facial attractiveness are not cor-
related, the literature does not appear to show the robust con-
sistent correlations one would expect to see if susceptibility 
to illnesses underpinned (or contributed substantially) to 
women’s facial attractiveness. However, it is important to 
note here that, while many studies have tested for possible 
links between susceptibility to infectious illnesses and facial 
attractiveness, very few have directly investigated the effects 
of current infections on facial attractiveness. Studies that have 
investigated this issue have found individuals with infections 
display facial characteristics that are considered unattractive, 
such as paler lips and skin (Axelsson et al., 2018). Thus, it is 
possible that appearance-enhancement behaviors function to 
obscure facial cues of current illness (e.g., pallor and fatigue 
cues), rather than enhance signals of good long-term health.
Sex Hormones
Another aspect of women’s physical condition that is often 
emphasized in evolutionary theories of facial attractiveness 
is levels of estrogen and progesterone (Little et al., 2011; 
Thornhill & Gangestad, 1999). However, and as discussed 
above for susceptibility to infectious illnesses, empirical evi-
dence for the proposal that women with more attractive faces 
tend to have higher levels of these hormones is mixed.
Law Smith et al. (2006) reported a significant positive 
correlation between ratings of women’s facial attractive-
ness and estradiol. They also reported a positive correlation 
between facial attractiveness and progesterone, although 
this relationship was not significant. By contrast with these 
results, neither Puts et al. (2013) nor Jones et al. (2018) found 
that women with more attractive faces had higher levels of 
estradiol or progesterone. Furthermore, Law Smith et al. 
reported that the use of cosmetics might actually obscure 
links between attractiveness and hormone levels. If robust, 
this finding would be difficult to reconcile with the idea that 
appearance-enhancement behaviors increase the visibility of 
hormone-linked facial characteristics.
Given the null results from two recent studies with large 
same sizes, it seems unlikely that adult levels of sex hor-
mones are an important factor in women’s facial attractive-
ness. Thus, it is also unlikely that appearance-enhancement 
behaviors specifically target hormone-linked facial char-
acteristics. Of course, such null results do not speak to the 
question of whether facial attractiveness in adulthood is 
related to hormone levels experienced during puberty or in 
utero. Such studies may be an important direction for future 
research into possible hormonal influences on attractive 
facial characteristics.
Position in the Menstrual Cycle
Many researchers have suggested that women’s facial attrac-
tiveness increases during the fertile (i.e., late follicular) phase 
of the menstrual cycle. However, although such results are 
widely cited as strong evidence that sexual selection has 
shaped women’s facial attractiveness, evidence for this phe-
nomenon is mixed.
Roberts et al. (2004) found that face photographs of 
women taken during the follicular (high-fertility) phase of the 
menstrual cycle were rated as more attractive than face photo-
graphs of women taken during the luteal (low-fertility) phase 
of the menstrual cycle. However, in a study using a nearly 
identical methodology, Bleske-Rechek et al. (2011) did not 
replicate this effect of fertility on facial attractiveness. Find-
ings from studies investigating whether women’s facial attrac-
tiveness tracks changes in hormone levels have presented 
more consistent evidence that women’s facial attractiveness 
is influenced by cyclic changes in their fertility (Jones et al., 
2018; Puts et al., 2013). It is important to note, however, that 
the extent of the changes in attractiveness is extremely small 
in those studies that do report significant changes in facial 
attractiveness during the menstrual cycle. Consequently, it 
is unlikely that cyclic changes in facial attractiveness would 
have the type of important effect on women’s facial attrac-
tiveness relative to other women that would be necessary to 
increase their attractiveness to potential mates (see Havlicek 
et al., 2015 for detailed discussion of this issue). Thus, it 
seems unlikely that appearance-enhancement behaviors tar-
get facial characteristics linked to cyclic changes in fertility, 
particularly given appearance-enhancement behaviors do not 
reliably track changes in fertility during the menstrual cycle 
(Arslan et al., 2018). Studies investigating cyclic changes in 
women’s facial coloration (Burriss et al., 2015; Jones et al., 
2015) and shape information (Marcinkowska & Holzleitner, 
2020; Oberzaucher et al., 2013) have also reported somewhat 
mixed results.
The studies described above typically tested for changes 
in women’s attractiveness when women were not using cos-
metics and when non-facial cues (e.g., hairstyle, clothing) 
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were not visible. Although some researchers have suggested 
that women might be more likely to engage in appearance-
enhancing behaviors during the fertile phase of the menstrual 
cycle (Haselton & Gildersleeve, 2011), these findings have 
not been replicated in subsequent work with larger samples 
(Arslan et al., 2018).
Youth
As Davis and Arnocky (2020) note, men’s preferences for 
younger adult women are evident across diverse societies. 
Because women with attractive faces are perceived to be 
youthful, it is plausible that appearance-enhancement behav-
iors exaggerate attractive facial characteristics because they 
signal youth. However, this does not necessarily indicate 
why youthful-looking facial characteristics are perceived 
to be attractive in women. The dominant theory regard-
ing men’s preferences for youthful facial characteristics in 
women is that youthful women have greater reproductive 
potential (i.e., are likely to be able to produce more children). 
Although there have been few direct tests of this claim, Bovet 
et al. (2018) found that women’s facial attractiveness was 
positively correlated with their expected age of menopause 
(assessed from maternal age at menopause). Replications and 
extensions of this type of study might be a fruitful avenue for 
research examining underlying aspects of physical condition 
signalled by women’s facial attractiveness. There is also some 
evidence that appearance-enhancement behaviors do not 
alter perceptions of youth, per se. For example, Russell et al. 
(2019) found that, although women between 40 and 50 years 
of age were judged to be younger when wearing makeup than 
when no wearing makeup, women around 20 years of age 
were judged to be older when wearing makeup than when 
no wearing makeup. Indeed, makeup use appears to explain 
only 2% of the variability in women’s facial attractiveness 
(Jones & Kramer, 2015).
Conclusion
In summary, despite the popularity of the argument that 
women’s facial attractiveness signals aspects of physical 
condition that are important in the context of mate choice, 
evidence for this claim is rather mixed and results are far from 
clear. Thus, while it may well be the case that behaviors that 
enhance women’s facial appearance do so by exaggerating 
attractive facial characteristics, we suggest that there is actu-
ally relatively little compelling evidence that they specifically 
target facial characteristics that signal underlying aspects 
of physical condition. Furthermore, the specific aspects of 
physical condition that attractive physical characteristics in 
women’s faces actually signal remain mysterious. We suggest 
that more rigorous work investigating how the aspects of 
women’s facial attractiveness that are exaggerated by appear-
ance-enhancement behaviors relate to underlying aspects of 
physical condition is needed. Such work would clarify the 
contribution evolutionary theories of facial attractiveness can 
make to our understanding of why such appearance-enhance-
ment behaviors appear to be ubiquitous.
Understanding Appearance Enhancement 
in the Digital Domain
Models of appearance enhancement have typically focused on 
explaining the motivation behind appearance-enhancement 
behaviors as they apply to face-to-face, real-world interac-
tions. However, with increasing amounts of social interaction 
taking place online, models of appearance enhancement will 
also need to be able to account for the range of appearance-
enhancement behaviors that are applied to digital, online 
interactions. For example, L’Oréal Paris cosmetics recently 
launched the virtual makeup range, “Signature Faces,” which 
acts as hyper-real filters for Zoom, Microsoft Teams, Google 
Hangouts, and social media apps (Buller & Panesar, 2020). 
Indeed, there has recently been an explosion of interest in 
such methods from both users and product designers, as 
people experiment with the boundaries of digital aesthetics 
and cosmetics (Fairs, 2020). Whether the motivations behind 
the application of digital methods for appearance enhance-
ment are broadly the same or qualitatively different to those 
implicated in real-world interactions is an exciting avenue for 
research in this area. Indeed, as the forum for appearance-
enhancement behaviors moves further away from the specific 
type of interactions that are likely to have been shaped by 
sexual selection, it is possible that evolutionary theories of 
mate preferences could become increasingly irrelevant to our 
understanding of appearance enhancement.
Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.
 Archives of Sexual Behavior
1 3
References
Arslan, R. C., Schilling, K. M., Gerlach, T. M., & Penke, L. (2018). 
Using 26,000 diary entries to show ovulatory changes in sexual 
desire and behavior. Journal of Personality and Social Psychology. 
https:// doi. org/ 10. 1037/ pspp0 000208
Axelsson, J., Sundelin, T., Olsson, M. J., Sorjonen, K., Axelsson, C., 
Lasselin, J., & Lekander, M. (2018). Identification of acutely sick 
people and facial cues of sickness. Proceedings of the Royal Soci-
ety B: Biological Sciences, 285(1870), 20172430.
Batres, C., Kramer, S. S., DeAngelis, C. G., & Russell, R. (2019). Exam-
ining the ‘cosmetics placebo effect.’ PLoS ONE, 14(1), e0210238.
Bleske-Rechek, A., Harris, H. D., Denkinger, K., Webb, R. M., Erick-
son, L., & Nelson, L. A. (2011). Physical cues of ovulatory status: 
A failure to replicate enhanced facial attractiveness and reduced 
waist-to-hip ratio at high fertility. Evolutionary Psychology, 9(3), 
147470491100900320.
Bovet, J., Barkat-Defradas, M., Durand, V., Faurie, C., & Raymond, 
M. (2018). Women’s attractiveness is linked to expected age at 
menopause. Journal of Evolutionary Biology, 31(2), 229–238.
Buller, A., & Panesar, G. (2020). Need to know. LS:N Global. 
https:// www- lsngl obal- com. arts. idm. oclc. org/ news/ artic le/ 
26228/l- oreal-s- latest- make- up- exists- solely- online.
Burriss, R. P., Troscianko, J., Lovell, P. G., Fulford, A. J., Stevens, M., 
Quigley, R., Payne, J., Saxton, T. K., & Rowland, H. M. (2015). 
Changes in women’s facial skin color over the ovulatory cycle 
are not detectable by the human visual system. PLoS ONE, 10(7), 
e0130093.
Cai, Z., Hahn, A. C., Zhang, W., Holzleitner, I. J., Lee, A. J., DeBruine, 
L. M., & Jones, B. C. (2019). No evidence that facial attractiveness, 
femininity, averageness, or coloration are cues to susceptibility to 
infectious illnesses in a university sample of young adult women. 
Evolution and Human Behavior, 40(2), 156–159.
Davis, A. C., & Arnocky, S. (2020). An evolutionary perspective on 
appearance enhancement behavior. Archives of Sexual Behavior. 
https:// doi. org/ 10. 1007/ s10508- 020- 01745-4
Fairs, M. (2020). Virtual fashion will allow people to “go completely 
crazy” online says Amber Jae Slooten of The Fabricant. Dezeen. 
https:// www. dezeen. com/ 2020/ 10/ 23/ virtu al- fashi on- amber- jae- 
sloot en- the- fabri cant/.
Foo, Y. Z., Simmons, L. W., & Rhodes, G. (2017). Predictors of facial 
attractiveness and health in humans. Scientific Reports, 7, 39731. 
https:// doi. org/ 10. 1038/ srep3 9731
Gonzalez-Santoyo, I., Wheatley, J. R., Welling, L. L., Cárdenas, R. A., 
Jimenez-Trejo, F., Dawood, K., & Puts, D. A. (2015). The face 
of female dominance: Women with dominant faces have lower 
cortisol. Hormones and Behavior, 71, 16–21.
Gray, A. W., & Boothroyd, L. G. (2012). Female facial appearance and 
health. Evolutionary Psychology, 10(1), 147470491201000100.
Grillot, R. L., Simmons, Z. L., Lukaszewski, A. W., & Roney, J. R. 
(2014). Hormonal and morphological predictors of women’s body 
attractiveness. Evolution and Human Behavior, 35(3), 176–183.
Han, C., Hahn, A. C., Fisher, C. I., Debruine, L. M., & Jones, B. C. 
(2016). Women’s facial attractiveness is related to their body mass 
index but not their salivary cortisol. American Journal of Human 
Biology, 28(3), 352–355.
Haselton, M. G., & Gildersleeve, K. (2011). Can men detect ovulation? 
Current Directions in Psychological Science, 20(2), 87–92.
Havliček, J., Cobey, K. D., Barrett, L., Klapilová, K., & Roberts, S. C. 
(2015). The spandrels of Santa Barbara? A new perspective on the 
peri-ovulation paradigm. Behavioral Ecology, 26(5), 1249–1260.
Hume, D. K., & Montgomerie, R. (2001). Facial attractiveness signals 
different aspects of “quality” in women and men. Evolution and 
Human Behavior, 22(2), 93–112.
Jasieńska, G., Ziomkiewicz, A., Ellison, P. T., Lipson, S. F., & Thune, I. 
(2004). Large breasts and narrow waists indicate high reproductive 
potential in women. Proceedings of the Royal Society of London. 
Series B: Biological Sciences, 271(1545), 1213–1217.
Jones, A. L. (2018). The influence of shape and colour cue classes on 
facial health perception. Evolution and Human Behavior, 39(1), 
19–29.
Jones, A. L., & Kramer, R. S. S. (2015). Facial cosmetics have little 
effect on attractiveness judgments compared with identity. Percep-
tion, 44(1), 79–86.
Jones, B. C., Hahn, A. C., & DeBruine, L. M. (2019). Ovulation, sex 
hormones, and women’s mating psychology. Trends in Cognitive 
Sciences, 23(1), 51–62.
Jones, B. C., Hahn, A. C., Fisher, C. I., Wang, H., Kandrik, M., Han, 
C., Fasolt, V., Lee, A. J., Holzleitner, I. J., O’Shea, K. J., Craig 
Roberts, S., Little, A. C., & DeBruine, L. M. (2018). No com-
pelling evidence that preferences for facial masculinity track 
changes in women’s hormonal status. Psychological Science, 
29(6), 996–1005.
Jones, B. C., Hahn, A. C., Fisher, C. I., Wincenciak, J., Kandrik, M., 
Roberts, S. C., Little, A. C., & Debruine, L. M. (2015). Facial 
coloration tracks changes in women’s estradiol. Psychoneuroen-
docrinology, 56, 29–34.
Kalick, S. M., Zebrowitz, L. A., Langlois, J. H., & Johnson, R. M. 
(1998). Does human facial attractiveness honestly advertise 
health? Longitudinal data on an evolutionary question. Psycho-
logical Science, 9(1), 8–13.
Law Smith, M. J., Perrett, D. I., Jones, B. C., Cornwell, R. E., Moore, 
F. R., Feinberg, D. R., Boothroyd, L. G., Durrani, S. J., Stirrat, 
M. R., Whiten, S., Pitman, R. M., & Hillier, S. G. (2006). Facial 
appearance is a cue to oestrogen levels in women. Proceedings of 
the Royal Society B: Biological Sciences, 273(1583), 135–140.
Little, A. C., Jones, B. C., & DeBruine, L. M. (2011). Facial attractive-
ness: evolutionary based research. Philosophical Transactions of 
the Royal Society B: Biological Sciences, 366(1571), 1638–1659.
Marcinkowska, U. M., & Holzleitner, I. J. (2020). Stability of women’s 
facial shape throughout the menstrual cycle. Proceedings of the 
Royal Society B, 287(1924), 20192910.
Oberzaucher, E., Katine, S., Schmehl, S. F., Holzleitner, I. J., & Gram-
mer, K. (2013). The myth of hidden ovulation: Shape and texture 
changes in the face during the menstrual cycle. Journal of Evolu-
tionary Psychology, 10(4), 163–175.
Puts, D. A., Bailey, D. H., Cárdenas, R. A., Burriss, R. P., Welling, L. 
L., Wheatley, J. R., & Dawood, K. (2013). Women’s attractiveness 
changes with estradiol and progesterone across the ovulatory cycle. 
Hormones and Behavior, 63(1), 13–19.
Rantala, M. J., Coetzee, V., Moore, F. R., Skrinda, I., Kecko, S., Krama, 
T., Kivleniece, I., & Krams, I. (2013). Facial attractiveness is 
related to women’s cortisol and body fat, but not with immune 
responsiveness. Biology Letters, 9(4), 20130255.
Rhodes, G., Zebrowitz, L. A., Clark, A., Kalick, S. M., Hightower, A., 
& McKay, R. (2001). Do facial averageness and symmetry signal 
health? Evolution and Human Behavior, 22(1), 31–46.
Roberts, S. C., Havlicek, J., Flegr, J., Hruskova, M., Little, A. C., & 
Jones, B. C. (2004). Female facial attractiveness increases during 
the fertile phase of the menstrual cycle. Proceedings of the Royal 
Society of London. Series B: Biological Sciences, 271(Suppl-5), 
S270–S272.
Russell, R. (2010). Why cosmetics work. In R. B. Adams, N. Ambady, 
K. Nakayama, & S. Shimojo (Eds.), The science of social vision 
(Vol. 7, pp. 186–204). Oxford University Press.
Russell, R., Batres, C., Courrèges, S., Kaminski, G., Soppelsa, F., Mori-
zot, F., & Porcheron, A. (2019). Differential effects of makeup 
on perceived age. British Journal of Psychology, 110(1), 87–100.
Shackelford, T. K., & Larsen, R. J. (1999). Facial attractiveness and 
physical health. Evolution and Human Behavior, 20(1), 71–76.
Archives of Sexual Behavior 
1 3
Thornhill, R., & Gangestad, S. W. (1999). Facial attractiveness. Trends 
in Cognitive Sciences, 3(12), 452–460.
Thornhill, R., & Gangestad, S. W. (2006). Facial sexual dimorphism, 
developmental stability, and susceptibility to disease in men and 
women. Evolution and Human Behavior, 27(2), 131–144.
Publisher’s Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.
